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(54) Turbo-brush tor cleaning a surface 

(57) A turbo-brush (1 ; 100) for cleaning a surface 
comprises a casing (6) provided with a suction opening 
(19), a rotating brush (2), a turbine (8) which has a rotor 
(10) provided with vanes (11) and is operationally con- 
nected to the brush (2), a suction nozzle (15) and a suc- 
tion pipe (14) connected to a suction device; the casing 
(6) has a housing (1 3) inside which the turbine (8) is 
rotatably supported for rotating about an axis of rotation; 



the suction nozzle (15) is located between said brush 
(2) and said turbine (8) for sucking an air flow from the 
suction opening (1 9), direct it onto the brush (2) and then 
towards the turbine (8); the housing (13) of the turbine 
(8) has at least one lip (21 ; 30) projecting to a distance 
from an outer end (22) of the vanes (11) of the turbine 
(8) which ranges from 0.001% to about 0.1% of the di- 
ameter of said rotor (1 0) of said turbine (8). 
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Description 

[0001 ] The present invention relates to a turbo-brush 
for cleaning a surface, such as, for example, a fabric 
surface, tapestry, furnishing, moquette, carpet and the 5 
like. 

[0002] Generally, a turbo-brush comprises a rotating 
brush provided with bristles and actuated by a turbine 
with radial vanes. The rotating brush and the turbine are 
rotatabfy supported in two respective housings of a cas- io 
ing. The casing has a suction opening, inside which the 
rotating brush is placed, and a suction nozzle, located 
between the rotating brush and the turbine. A suction 
pipe, which is connected to a suction device, communi- 
cates with the suction nozzle and the turbine housing. is 
[0003] When the suction device is in operation, a flow 
of air, dust and other rubbish passes through the suction 
opening, the nozzle and the suction pipe and strikes the 
vanes of the turbine, causing the latter to rotate. The 
turbine transmits the rotary movement to the brush via 20 
a toothed belt, and the brush, rotating, with its bristles 
passes over the surface to be cleaned (fabric surface, 
which may be padded, tapestry, furnishing, moquette, 
carpet and the like), removing the dust and rubbish 
which are sucked up by the air flow generated by the 2s 
suction device. 

[0004] In turbo-brushes of this type, the turbine must 
supply the power necessary for overcoming the friction 
which is produced between the bristles of the brush and 
the surface to be cleaned, in addition to the friction which 30 
occurs between the shafts of the brush and the turbine 
and their support bearings. 

[0005] The turbine supplies this power when the air 
flow passing through the suction nozzle strikes it with 
sufficient energy. 35 
[0006] In order to exploit most efficiently the energy 
of the air flow, the vanes of the turbine must be struck 
by the whole flow discharged from the suction nozzle. 
For this purpose the turbine is usually positioned so that 
its bottom vanes are located opposite the nozzle outlet 40 
and so that their outer ends are very close to the bottom 
of the casing. 

[0007] A drawback of this positioning of the turbine is 
the high aerodynamic noise level due to the intermittent 
interaction between the air flow leaving the nozzle and 45 
the turbine vanes. 

[0008] In order to reduce this noise level, attempts 
have been made to increase the distance between the 
outer ends of the vanes and the bottom of the casing. 
In doing so, however, the turbine power is reduced. so 
[0009] The inventor has perceived that this reduction 
in power is due to the fact that a part of the airflow flows 
back inside the housing of the turbine without transmit- 
ting its energy to the said turbine and becomes a source 
of dissipation. 55 
[001 0] The object of the present invention is to reduce 
the noise level of a turbo-brush without adversely affect- 
ing the power supplied by the turbine. 



[0011] The abovementioned object is achieved, in ac- 
cordance with the invention, by means of a turbo-brush 
for cleaning a surface, comprising a casing provided 
with a suction opening, a rotating brush provided with 
bristles, a turbine which has a rotor provided with vanes 
and is operationally connected to said brush, a suction 
nozzle and a suction pipe connected to a suction device, 
said casing having a housing inside which said turbine 
is rotatably supported for rotating about an axis of rota- 
tion, said suction opening being located between said 
brush and said turbine for sucking a flow of air from said 
suction opening, direct it onto said brush and then to- 
wards said turbine, characterized in that said housing of 
said turbine has at least one lip projecting to a distance 
from an outer end of the vanes of said turbine which 
ranges from about 0.001% to about 0. t % of the diame- 
ter of said rotor of said turbine. 
[0012] In particular, said distance ranges from about 
0.002% to about 0.02% of the diameter of said rotor. 
[0013] Preferably, said distance is about 0.002% of 
the diameter of said rotor. 

[0014] Advantageously, said at least one lip is located 
at an angle which ranges from about -60° to about 1 80° 
with respect to an axis parallel to a surface to be 
deaned, having its origin on the axis of rotation of said 
turbine and directed towards said brush, the angles 
measured in the opposite direction with respect to the 
direction of rotation of said turbine being positive. 
[0015] Preferably, said angle ranges from about -40° 
to about 130°. 

[0016] Advantageously, said angle is about 1°. 
[0017] According to a variation, said angle is about 
120°. 

[0018] Advantageously, said housing of said turbine 
has two lips projecting to the abovementioned distance 
from the outer end of said vanes, said two lips being 
located at respective angles which range from about 
-60° to about 180° with respect to an axis parallel to a 
surface to be cleaned, having its origin on the axis of 
rotation of said turbine and directed towards said brush, 
the angles measured in the opposite direction with re- 
spect to the direction of rotation of said turbine being 
positive. 

[001 9] Preferably, said two lips are located at respec- 
tive angles which range from about -40° to about 130° 
with respect to said axis parallel to the surface to be 
cleaned. 

[0020] In particular, said two lips are located, one at 
an angle of about 20° and the other at an angle of about 
45° with respect to said axis parallel to the surface to be 
cleaned. 

[0021] Advantageously, said turbo-brush comprises 
an acoustic damper associated with said housing of said 
turbine, said acoustic damper having a predefined vol- 
ume and being connected to said housing of said turbine 
by means of a baffle provided with a predefined number 
of holes having predefined dimensions, said volume, 
said number of holes and their dimensions having val- 
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ues such as to dampen at least one predefined acoustic 
frequency. 

[0022] Preferably, the volume of said acoustic damper 
ranges from about 1% to about 20% of the overall vol- 
ume of said turbine, and said holes have a diameter 
which ranges from about 0.5 mm to about 5 mm and a 
length which ranges from about 0.5 mm to about 4 mm 
and consist of a number which ranges from 1 to 100. 
[0023] In particular, the volume of said acoustic damp- 
er is about 7% of the overall volume of said turbine, and 
said holes have a diameter of about 2.5 mm and a length 
of about 1 .5 mm and consist of a number equal to 35. 
[0024] Advantageously, said baffle has a porosity, un- 
derstood as being the ratio of voids to solid areas, which 
ranges from about 1% to about 50%. 
[0025] Preferably, said porosity ranges from about 5% 
to about 20%. 

[0026] Advantageously, said damper has a height, 
measured with respect to the line of intersection be- 
tween said baffle and a plane of longitudinal cross sec- 
tion, which assumes values inversely proportional to the 
frequencies to be dampened. 

[0027] Preferably, said damper has a height which 
ranges from about 1 to about 30 mm. 
[0028] In particular, said height ranges from about 6 
to about 12 mm. 

[0029] Advantageously, said suction nozzle has an 
elongation ratio b/h, between width b and height h, 
which ranges from about 3 to about 7. 
[0030] In the turbo-brush according to the invention, 
the use of one or two lips which project from the housing 
of the turbine and which are very close to the outer ends 
of the turbine vanes constitutes a very effective obstacle 
to the formation of an air flow recirculating between the 
top part of the turbine and its housing. Therefore, it is 
possible to exploit all the energy which is contained in 
the air jet which strikes the turbine and obtain from it the 
maximum power. 

[0031 ] As a result of this, a space suitable for absorb- 
ing the noise may be left around the turbine. In fact, in 
the turbo-brush according to the invention it is possible 
to arrange the outer ends of the vanes at a distance from 
the turbine housing, except for the lip zones, without ad- 
versely affecting the performance of the turbine in view 
of the absence of a recirculating flow. 
[0032] Moreover, the acoustic damper connected to 
the turbine housing may be provided with dimensions 
suitable for damping the most troublesome acoustic fre- 
quencies. Therefore, it may be a multiple, i.e. it may si- 
lence more than one frequency, thus making it possible 
to achieve a significant reduction in the noise produced 
by the turbine. 

[0033] Further characteristic features and advantag- 
es of the invention will now be illustrated with reference 
to embodiments shown by way of a non-limiting exam- 
ple in the accompanying figures in which: 

Fig. 1 is longitudinally sectioned partial view of a tur- 
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bo-brush provided in accordance with the invention; 
Fig. 2 is a cross-sectional view along the plane in- 
dicated by 1 1- 1 1 in Fig. 1; 

Fig. 3 is a longitudinally sectioned partial view of a 
5 variant of the turbo-brush according to Fig. 1 ; 

Fig. 4 is a cross-sectional view along the plane in- 
dicated by IV-IV in Fig. 3. 

[0034] Figs. 1 and 2 show a turbo-brush 1 for cleaning 
10 a surface, such as, for example, a fabric surface, tapes- 
try, furnishing, moquette, carpet and the like. The turbo- 
brush 1 comprises a rotating brush 2 provided with bris- 
tles 3. 

[0035] The brush 2 has a shaft 4 rotatably supported 
in a housing 5 of a casing 6. The brush 2 is made to 
rotate, in an anti-clockwise direction in the plane of Fig. 
1 , by a turbine 8 via a toothed belt 9 and toothed pulleys, 
not shown. The turbine 8 has a shaft 7 and a rotor 1 0 
provided with radial vanes 11 with which two end disks 
12 are integral. Trie shaft 7 of the turbine 8 is rotatabry 
supported in a housing 1 3 of the casing 6. A suction pipe 
14, which is fixed to the casing 6, communicates with 
the housing 13 of the turbine 8 and is connected to a 
suction device not shown in that it is known to the person 
skilled in the art. The brush 2 is placed inside a suction 
opening 19 which is located in the bottom zone of the 
housing 5. A suction nozzle 15 is located between the 
housing 5 of the brush 2 and the housing 13 of the tur- 
bine 8, in the bottom zone of the casing 6. The nozzle 
15 has an inlet port 1 6 which opens out in the vicinity of 
a bottom portion of the brush 2 and an outlet port 18 
which emerges in the vicinity of the bottom vanes 11 of 
the turbine 8. 

[0036] The housing 1 3 of the turbine 8 is delimited by 
a perforated baffle 20 provided with a plurality of holes 
23 and by a perforated baffle 26 provided with holes 27, 
the function of which will be illustrated further below. The 
perforated baffle 20 has, integral with it, a lip 21 which 
projects towards the turbine 8. The lip 21 has a height 
which ranges from 3 mm to about 8 mm and which, par- 
ticularly, is about 5 mm. The tip 24 of the lip 21 is located 
at a distance from the outer end 22 of the vanes 1 1 which 
is as small as possible in view of the structural features 
of the turbo-brush. This distance ranges from about 
0.001% to about 0.1% of the diameter of the rotor 10 of 
the turbine 8. In particular it ranges from about 0.002% 
to about 0.02% of the diameter of the rotor 1 0, and pref- 
erably is about 0.002%. For example, the distance rang- 
es from about 0.05 mm to about 5 mm; in particular, it 
ranges from about 0.1 mm to about 1 mm and, prefera- 
bly, is about 0.1 mm, while the diameter of the turbine 
is about 55 mm. The lip 21 is located at an angle which 
ranges from about -60° to about 1 80° with respect to an 
axis parallel to a surface to be cleaned, having its origin 
on the axis 17 of the rotational shaft 7 of the turbine 8 
and directed towards the brush 2, the angles measured 
in the opposite direction with respect to the direction of 
rotation of the turbine being positive. For example, said 
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angle ranges from about -40° to about 130°. Particularly, 
the lip 21 is located at about 1 with respect to the axis 
parallel to the surface to be cleaned. 
[0037] The function of the lip 21 is to prevent the flow 
of air, which enters the opening 1 9 and passes through 5 
the nozzle 15 when the suction device is operating, from 
forming a current flowing back around the turbine 8, in- 
side the top part of the housing 13. 
[0038] A multiple acoustic damper 25 is also located 
between the housing 5 of the brush 2 and the housing to 
13 of the turbine 8. The acoustic damper 25 comprises 
a chamber 35, associated with the perforated baffle 20, 
and a chamber 36 associated with the perforated baffle 
26. The holes 23 and 27 with which the perforated baf- 
fles 20 and 26 are provided connect the chambers 35 *5 
and 36 of the damper 25 to the turbine housing 13. 
[0039] The acoustic damper 25 operates on the prin- 
ciple of a Helmholtz resonator. Therefore the volume of 
its chambers 35 and 36 and the dimensions of holes 23 
and 27 are chosen so as to dampen the acoustic fre- 20 
quencies which are considered to be the most trouble- 
some and which are detected from time to time in the 
particular turbo-brush , in accordance with criteria which 
are well-known to the person skilled in the art. 
[0040] The volume of the acoustic damper 25 ranges 25 
from about 1% to about 20% of the overall volume of the 
turbine rotor and, particularly, is about 7% of the above- 
mentioned overall volume. The volume of the damper 
25 is equal to about 6 cm 3 . The holes 23 and 27 have a 
diameter which ranges from about 0.5 mm to about 5 30 
mm and which, particularly, is about 2.5 mm, and a 
length which ranges from about 0.5 mm to about 4 mm 
and which, particularly, is about 1.5 mm. The length of 
the holes 23 is equal to the thickness of the baffle 20, 
while that of the holes 27 is equal to the thickness of 35 
baffle 26. The number of holes 23 and 27 ranges from 
1 to 100 and, particularly, they are 35 in number. The 
porosity of the baffles 20 and 26, understood as being 
the ratio of voids to solid areas, ranges from about 1% 
to about 50% and preferably ranges from about 5% to 40 
about 20%. 

[0041] The damper 25 has a height, measured with 
respect to the line of intersection between the baffles 20 
and 26 and a plane of longitudinal cross section, which 
assumes values inversely proportional to the frequen- 45 
cies to be dampened. Therefore, the volume of the 
damper has a height which is smaller in the zones as- 
signed for damping higher frequencies. The damper has 
a height which ranges from about 1 to about 30 mm and 
preferably ranges from about 6 to about 1 2 mm. For ex- so 
ample, the chamber 36 is assigned for damping the high 
frequencies and the chamber 35 for damping the lower 
frequencies. However, the acoustic damper 25 may be 
formed by a single chamber. 

[0042] The nozzle 15 has an elongation ratio b/h, 55 
namely a ratio between width b and height h, which 
ranges from about 3 to about 7. These dimensions of 
the nozzle 15 help reduce the noise produced by the 



turbine without causing losses in power. 
[0043] When the suction device is in operation, an air 
flow passes through the opening 19, the nozzle 15 and 
the suction pipe 1 4 and removes the dust and rubbish 
raised by the action of the bristles 3 of the rotating brush 
2 passing over a moquette or a carpet. The air flow dis- 
charged from the nozzle 15 strikes the vanes 11 of the 
turbine 8, causing the latter to rotate. The turbine 8, in 
turn, causes rotation of the brush 2 via the belt 9 with a 
predefined reduction ratio of the speed of rotation. 
[0044] The turbo-brush 1 offers the dual advantage of 
extracting in an efficient manner the energy of the air 
flow which strikes the turbine and reducing significantly 
the noise due to the intermittent interaction between air 
flow and turbine vanes. 

[0045] With the turbo-brush according to the invention 
it has been possible to achieve a reduction in the noise 
level of up to 3 dB and an increase in power and, there- 
fore, in number of revolutions of the turbine of up to 50% 
with respect to a configuration without a lip. 
[0046] Figs. 3 and 4 show a turbo-brush 1 00 which is 
a variation of the turbo-brush 1 according to Fig. 1 and 
in which identical parts are indicated by the same num- 
bers. 

[0047] The turbo-brush 100 has a perforated baffle 
120 provided with holes 23 and a perforated baffle 26 
provided with holes 27, which baffles surround the tur- 
bine 8 over an angle of about 180°. A lip 30, similar to 
the lip 21 of the turbo-brush 1 , is integral with the perfo- 
rated baffle 120. The tip 31 of the lip 30 is located at a 
distance from the outer end 22 of the vanes 11 which 
ranges from about 0.001% to about 0.1% of the diame- 
ter of the rotor 10 of the turbine 8 and, in particular, is 
about 0.002%. For example, the distance ranges from 
about 0.05 mm to about 5 mm and, particularly, is about 
0.1 mm, while the diameter of the turbine 1 0 is about 55 
mm. The lip 30 is positioned at an angle of about 120° 
with respect to the axis parallel to the surface to be 
cleaned, having its origin on the axis 17 of the rotational 
shaft 7 of the turbine 8 and directed towards the brush 
2, the angles measured in the opposite direction with 
respect to the direction of rotation of the said turbine be- 
ing positive. The lip 30, like the lip 20, prevents the for- 
mation of an air current flowing back around the turbine 
8, in the top part of the compartment 1 3. 
[0048] According to a variation, in the turbo-brush 
100, in addition to the lip 30, a second lip similar to the 
lip 20 of the turbo-brush 1 may be applied to the perfo- 
rated baffle 120. In this case, the lips 20 and 30 are lo- 
cated at respective angles which range from about -60 p 
to about 180°, in particular from about -40° to about 
130°, with respect to the axis parallel to the surface to 
be cleaned. For example, the lip 30 is located at angle 
of about 45° and the lip 21 is located at an angle of about 
-20° with respect to the axis parallel to the surface to be 
cleaned. The lip 21 cooperates with the lip 30 so as to 
prevent the air flow from flowing back towards to the top 
part of the compartment 13, around the turbine 8. 



4 



EP 1 120 075 A1 



8 



[0049] The turbo-brush 100 has a multiple acoustic 
damper 125 comprising a chamber 135 associated with 
the perforated baffle 120 and a chamber 36 associated 
with the perforated baffle 26. The acoustic damper 1 25 
has dimensions and operates in a similar manner to the 5 
acoustic damper 25 of the turbo-brush 1 . The acoustic 
damper 125 may also be formed as a single chamber. 
[0050] The turbo-brush 100 functions in a manner 
similar to the turbo-brush 1 and has the same advan- 
tages. 10 



Claims 

1. Turbo-brush (t; 100) for cleaning a surface, com- *5 
prising a casing (6) provided with a suction opening 
(19), a rotating brush (2) provided with bristles (3), 

a turbine (8) which has a rotor (10) provided with 
vanes (11) and is operationally connected to said 
brush (2), a suction nozzle (15) and a suction pipe 20 
(14) connected to a suction device, said casing (6) 
having a housing (13) inside which said turbine (8) 
is rotatably supported for rotating about an axis of 
rotation, said suction nozzle (15) being located be- 
tween said brush (2) and said turbine (8) for sucking 25 
a flow of air from said suction opening (1 9), direct it 
onto said brush (2) and then towards said turbine 
(8), characterized in that said housing (13) of said 
turbine (8) has at least one lip (21 ; 30) projecting to 
a distance from an outer end (22) of the vanes (11) 30 
of said turbine (8) which ranges from about 0.001 % 
to about 0.1 % of the diameter of said rotor (10) of 
said turbine (8). 

2. Turbo-brush (1 ; 1 00) according to Claim 1 , charac- 35 
terized in that said distance ranges from about 
0.002% to about 0.02% of the diameter of said rotor . 
(10). 

3. Turbo-brush (1 ; 1 00) according to Claim 1 , charac- 40 
terized in that said distance is about 0.002% of the 
diameter of said rotor (1 0). 

4. Turbo-brush (1 ; 1 00) according to Claim 1 , charac- 
terized in that said at least one lip (21 ; 30) is located 45 
at an angle which ranges from about -60° to about 
180° with respect to an axis parallel to a surface to 

be cleaned, having its origin on the axis of rotation 
of said turbine (8) and directed towards said brush 
(2), the angles measured in the opposite direction so 
with respect to the direction of rotation of said tur- 
bine (8) being positive. 

5. Turbo-brush (1 ; 1 00) according to Claim 4, charac- 
terized in that said angle ranges from about -40° to 55 
about 130°. 

6. Turbo-brush (1 ; 1 00) according to Claim 5, charac- 



terized in that said angle is about 1°. 

7. Turbo-brush (1 ; 1 00) according to Claim 5, charac- 
terized in that said angle is about 120°. 

8. Turbo-brush (1 ; 1 00) according to Claim 1 , charac- 
terized in that said housing (13) of said turbine (8) 
has two lips (30, 21) projecting to the abovemen- 
tioned distance from the outer end (22) of said 
vanes (11), said two lips (30, 21) being located at 
respective angles which range from about -60° to 
about 180° with respect to an axis parallel to a sur- 
face to be cleaned, having its origin on the axis of 
rotation of said turbine (8) and directed towards said 
brush (8), the angles measured in the opposite di- 
rection with respect to the direction of rotation of 
said turbine (8) being positive. 

9. Turbo-brush (1 ; 1 00) according to Claim 8, charac- 
terized in that said two lips (30, 21) are located at 
respective angles which range from about -40° to 
about 130° with respect to said axis parallel to the 
surface to be cleaned. 

10. Turbo-brush (1 ; 1 00) according to Claim 9, charac- 
terized in that said two lips (30, 21 ) are located, one 
at an angle of about -20° and the other at an angle 
of about 45° with respect to said axis parallel to the 
surface to be cleaned. 

1 1 . Turbo-brush (1 ; 1 00) according to Claim 1 , charac- 
terized in that it comprises an acoustic damper (25; 
125) associated with said housing (13) of said tur- 
bine (8), said acoustic damper (25; 125) having a 
predefined volume and being connected to said 
housing (13) of said turbine (8) by means of a baffle 
(20; 26; 1 20) provided with a predefined number of 
holes (23; 27) having predefined dimensions, said 
volumes, said number of holes (23; 27) and their 
dimensions having values such as to dampen at 
least one predefined acoustic frequency. 

12. Turbo-brush (1; 100) according to Claim 11, char- 
acterized in that the volume of said acoustic damper 
(25; 125) ranges from about 1 % to about 20% of 
the overall volume of said turbine, and said holes 
(23; 27) have a diameter which ranges from about 
0.5 mm to about 5 mm and a length which ranges 
from about 0.5 mm to about 4 mm and consist of a 
number which ranges from 1 to 100. 

13. Turbo-brush (1; 100) according to Claim 12, char- 
acterized in that the volume of said acoustic damper 
(25; 125) is about 7% of the overall volume of said 
turbine, and said holes (23; 27) have a diameter of 
about 2.5 mm and a length of about 1 .5 mm and 
consist of a number equal to 35. 
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14. Turbo-brush (1; 100) according to Claim 11, char- 
acterized in that said baffle (20; 26; 120) has a po- 
rosity, understood as being the ratio of voids to solid 
areas, which ranges from about 1% to about 50%. 

5 

15. Turbo-brush (1; 100) according to Claim 14, char- 
acterized in that said porosity ranges from about 5% 
to about 20%. 

16. Turbo-brush (1; 100) according to Claim 11, char- *o 
acterized in that said damper (25; 1 25) has a height, 
measured with respect to the line of intersection be- 
tween said at least one baffle (20; 26; 120) and a 
plane of longitudinal cross section, which assumes 
values inversely proportional to the frequencies to *5 
be dampened. 

17. Turbo-brush (1 ; 100) according to Claim 16, char- 
acterized in that said damper (25; 125) has a height 
which ranges from about 1 to about 30 mm. 20 

18. Turbo-brush (1; 100) according to Claim 17, char- 
acterized in that said height ranges from about 6 to 
about 12 mm. 

25 

19. Turbo-brush (1 ; 100) according to Claim 1 , charac- 
terized in that said suction nozzle (15) has an elon- 
gation ratio b/h, between width b and height h, 
which ranges from about 3 to about 7. 
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